Benzylideneacetone, an immunosuppressant, enhances virulence of Bacillus thuringiensis against beet armyworm (Lepidoptera: Noctuidae).
Benzylideneacetone (BZA) is a metabolite of gram-negative entomopathogenic bacterium Xenorhabdus nematophila, and it acts as an enzyme inhibitor against phospholipase A2 (PLA2). PLA2 catalyzes a committed biosynthetic step of eicosanoids, which mediate insect immune reactions to infection by microbial pathogens. This study tested a hypothesis that a putative immunosuppressive activity of BZA may enhance virulence of Bacillus thuringiensis against the fifth instars of Spodoptera exigua (Hübner) (Lepidoptera: Noctuidae). In in vitro conditions, BZA significantly inhibited hemocyte microaggregation induced by B. thuringiensis and impaired hemocyte-spreading behavior of S. exigua in a dose-dependent manner. Oral administration of BZA gave similar immunosuppressive effect on the hemocytes of the fifth instars. Although BZA itself did not possess any insecticidal activity on oral administration, when BZA was treated in a mixture with a low dose of B. thuringiensis spp. aizawai to fifth instars, the bacterial virulence was significantly enhanced. BZA also enhanced virulence of B. thuringiensis spp. kurstaki, which alone was of limited effectiveness against S. exigua. This study suggests that an immunosuppression by BZA is positively linked to potentiation of B. thuringiensis.